Abstract. The construction of tunnel engineering inevitably affects the water environment in the tunnel site area, and the most important reason is the tunnel water inflow caused by the tunnel engineering. The water inflow quantity of tunnel is an important parameter for the design and construction of high water level tunnel, which has been the focus of scholars' attention. Based on the research results in recent years, the commonly used groundwater dynamic methods for predicting tunnel water inflow are introduced, and the parameters in the theoretical formula are analyzed. The influence of the change of parameters on tunnel water inflow is discussed, which provides a reference for further understanding tunnel water inflow.
Introduction
Accurate prediction of water inflow in tunnel construction has always been a difficult problem in tunnel construction at home and abroad. At present, whether the normal or maximum water inflow in tunnel varies according to season [1] , and the prediction error is relatively large [2] .For the time being, there is no mature theory and accepted accurate calculation method [3] . Many tunnels at home and abroad have had water gushing disasters, and Huayingshan tunnel on Guangzhou-Chongqing expressway has also experienced water inrush up to 686880m3/d [4] [5] ; Yimaling tunnel of Jingyuan railway produced high-pressure water inrush in 1972, resulting in outage of 1a.Many scholars use different methods to study the water inflow from different angles. In compiling the "code for hydrogeological investigation of railway engineering"(TB1004996), Zhu Dali summarized nine kinds of prediction methods of tunnel water inflow that are suitable for our country's situation. Ding Wantao [6] and Ji Yonghong have studied the prediction method and engineering application of water inrush in underwater tunnel. Tian Haitao [7] summarized the methods of using groundwater dynamics and fuzzy nearness degree to predict tunnel water inflow, and put forward the theory of using fuzzy closeness to predict tunnel water inflow. In this paper, based on the previous research results, the commonly used groundwater dynamic methods of tunnel water inflow are introduced in detail, and their parameters are analyzed, so as to provide a reference for the relevant researchers to engage in the research of this topic.
Brief Introduction of Groundwater Dynamics Method
The groundwater dynamic method, also known as analytic method, is based on the basic theory of groundwater dynamics in medium, the basic equation of groundwater movement law is established, and then these basic equations are solved by means of mathematical analysis. To obtain the water inflow under the given boundary and initial value conditions [8, 9] . Generally, the relevant hydrogeological parameters are obtained through borehole hydrogeological tests, and then according to the factors of lithology, geomorphology, joint fracture development, structure and other factors, the water-bearing capacity of the tunnel body passing through the stratum is segmented, according to different hydrogeological characteristics. Different hydrogeological parameters are selected to predict the water inflow of the tunnel.
The groundwater dynamics method to predict the tunnel water inflow mainly in two aspects: the prediction of the maximum water inflow and the normal water inflow, the prediction of the maximum water inflow is mainly the Goodman's empirical formula, formula of Oshima yoshi proposed by Japanese, Sato Bang Ming formula. The prediction of normal water inflow is mainly the Laohemin Lang formula proposed by Japanese, theory of dupuit formula, the Kirskakov formula proposed by the former Soviet Union.
Analytical Method for Calculating Water Inflow Prediction of the Maximum Water Inflow of the Tunnel
Goodman's Empirical Formula. Formula: K is the permeability coefficient of the water body, (m); H 0 is the distance from the original static water level to the equivalent circle center of the cross section of the tunnel body, (m); L is the length of the tunnel through the water body ,(m); d is the equivalent circle diameter of the tunnel body cross section,(m);Q 0 is the maximum water inflow through the water-bearing section of the tunnel, (m 3 / d).
(1) Oshima Yoshi Formula. Formula: H is the vertical distance from the original static water level in the aquifer to the tunnel floor,(m);r is the radius of the equivalent circle of the cross section of the tunnel body, (m);m is the conversion coefficient , generally 0.86;the other symbols are the same as before. (2) has the smallest predicted tunnel water inflow. Formula (2) (Oshima yoshi formula), on the basis of formula (1) (Goodman's empirical formula), takes into account the influence of the conversion coefficient m, which is actually a reduction to the Goodman's empirical formula. Formula (3)(Sato Bang Min unsteady flow formula), on the basis of which the influence of aquifer thickness is taken into account, the prediction values of the two formulas are relatively small. In addition, the tunnel water inflow predicted by formula (1) and (3) is very close, and there is no significant difference between the two.
Prediction of the Normal Water Inflow of the Tunnel
Laohemin Lang Formula. Formula: h is the assumed water depth of the drainage ditch inside the tunnel (m);R is the influence radius of tunnel water inrush (m), which is calculated by (kusagin), ;S is the water level drop depth of the tunnel (m), assuming S=H;Qs is the normal water inflow through the water-bearing section of the tunnel, (m3 / d);the other symbols are the same as before.
(4) Dupuit Formula. Formula: the symbolic meaning in the form is the same as before.
(5) Kirskakov Formula. Formula: the symbolic meaning in the form is the same as before. 
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The relationship between tunnel water inflow and permeability coefficient is plotted by using MATLAB software(Fig2).Where K is 0 to 4, the interval is 0.5, L is 2000,2500,3000,respectively, h is 0.5,H 0 is 200, H is 210, r is 10, d is 20, h c is 240 and m is 0.86.It can be seen from the Fig 4. that the tunnel water inflow increases with the increase of the length of water containing water in the tunnel, and there is a great difference between the above formulas in the calculation of the normal water inflow of the tunnel. Under the same permeability coefficient, the predicted tunnel water inflow is the largest in formula (6) .The predicted values of formula (4) is in the middle, the tunnel water inflow predicted by dupuit is the smallest.
Conclusion
The calculation of groundwater dynamic method is convenient. As long as the hydrologic and engineering geological parameters required by the formula are given, the maximum, decreasing and frequent inflow of water can be predicted. The accuracy of the calculated results is high, and it is often used in the preliminary investigation stage and detailed investigation stage of the tunnel, to guide the overall design and construction of the tunnel. But the method simplifies the geological prototype to a great extent, and it is difficult to fully reflect the geological and hydrogeological environment of the tunnel.
The permeability coefficient of aquifer is an important parameter affecting the prediction of tunnel water inflow. The calculation results of the above formulas show that the tunnel water inflow increases linearly with the increase of the permeability coefficient of aquifer. The length of water body passing through the tunnel also affects the water inflow of the tunnel, and the relationship between the two is linear.
